Mitotane exhibits dual effects on steroidogenic enzymes gene transcription under basal and cAMP-stimulating microenvironments in NCI-H295 cells.
Adrenocortical carcinoma (ACC) is an extremely rare and aggressive endocrine malignancy with a poor prognosis. The most common symptom of ACC is hypercortisolism (Cushing's syndrome), which has the highest mortality. Mitotane is used as a steroidogenesis inhibitor for Cushing's syndrome or as a chemical adrenalectomy drug for ACC. Mitotane induces adrenal cortex necrosis, mitochondrial membrane impairment, and irreversible binding to CYP proteins. In this study, we explored the molecular effect of mitotane on steroidogenesis in human adrenocortical cancer NCI-H295 cells. Mitotane (10-40μM) inhibited basal and cAMP-induced cortisol secretion but did not cause cell death. Mitotane exhibited an inhibitory effect on the basal expression of StAR and P450scc protein. Furthermore, 40μM of mitotane significantly diminished StAR, CYP11A1 and CYP21 mRNA expression. HSD3B2 and CYP17 seem to be insensitive to mitotane. The stimulatory effects of mitotane on CYP11B1 were more remarkable than its inhibitory effects. In contrast, the activation of cAMP signaling strongly elevated the expression of all these genes. Mitotane (40μM) almost completely neutralized this positive effect and returned 8-Br-cAMP-induced StAR, CYP11A1, CYP17 and CYP21 mRNA to control levels. After cAMP activation, mitotane did not change the levels of CYP11B1 mRNA. The present study demonstrates that mitotane can inhibit cortisol biosynthesis due to a non-specific interference with the gene transcription of steroidogenic enzymes under both basal and 8-Br-cAMP-activated conditions in NCI-H295 cells. We also identified that StAR and CYP11A1 key enzymes that participate in the rate-limiting step of steroidogenesis, were more sensitive to mitotane. In addition, the biphasic effect of mitotane on CYP11B1 was also elucidated.